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(54) M U LTIG RAD ATIO N DRIVING CIRCUIT FOR LIQUID CRYSTAL 

(57)Abstract: 

PURPOSE: To provide the multigradation driving circuit 
for a liquid crystal which generates a liquid crystal 
impressing voltage for the multigradation display by less 
input of the gradation level signal. 
CONSTITUTION: This circuit is provided with a data 
latching section 1 accommodating gradation information, 
a current source section 2 weighted corresponding to 
the gradation information, a current addition section 3 
adding currents from the current source section 2 
according to the gradation information, a current 
accumulating section 5 accumulating currents added 
with current, a current discharging section 6 initializing 
the current accumulating section 5, an amplifier 7 to 
impress the voltage accumulated in the current 
accumulating section 5 to liquid crystal pixels and a 
monitoring section 4 adjusting the dispersion of the 

current accumulating section 5. By replacing the * 
gradation information with the current quantity the 
multigradation display is available with less input of the 

gradation level signal and the effect for eliminating the increase of the number of pins of 
multigradation driving circuit LSI of the liquid crystal in obtained. 
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1 

[if ^2 ] i ccbor. mftttBE£&«su:» ira 

6(cWT*^IB»HB»IeII8. 

[»*55 ] M*^2Cc*jc^r. fcfflHBSM*, EI— ©I 
[»*3I6 ] l»*3H2CC*$l*r, ttffi«SB«. n b i t 20 

[»«317 ] »^S6 CCfeC^r . n b i t OPgPttfR^: 

Mt^f- * ^ * $ h tern* i^mmmm 

So 

t-Z<dB, m. S*<DKM1»«ic#0T, 30 

^fb, 40 

3 6 cc mr 6Ct*W&t?Z>2> HMIRttiaK. 

imtm i 1 3 mk<Dmm&~? v u ^xwcie^n, 
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2 

[0 0 0 1] 
[0 00 2 ] 

cRTf-/X7'i/-f i^cc, ij^-it. &mt<o^m 

[0 0 0 3] »[a«Ss»K©*7-4t<0*jSiL/-CB % 
^ (R) , B (G) , 9 (B) <D*5-7 j)l2*m 

42 2 9f&«K:M^nt^5t©^»S. Ctl«. 

[0 004] m 
[0 0 0 5 ] 

[*i^L<fc9<b1-SBji] ±^L/c^*O^CD 

-{b <St£t>% 2 6 7Jfe, l 6 0 0 7Jfe) 

JS-TSi, m= 64^/ctim= 2 5 6 <L&*K A^T€» 

[0 0 0 6] CCDJ: 5 CC, ±gES£*<0RJB«. ^aa^ 
S©^FgH8g«>IS8&LS I <tL/-C<OH3HtttcPflja3&«*o 

[0007] *^co@w«, »*as«i©7^7 
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[0 00 8] 

5«HB»»4 t«t 5C £ tmtif S»RMK 10 

lit, «iKBasp«Wffl{b-r-5«i«&«8B<?:€:«^a 
[ooio] mtmz. «aw#m;&r $ 
[ooi i ] &*<Dmtifom&mt}-?2> 20 

[0012] IB— ©«**ffl*'T*lB»« 

<D«SSr«j£-r S C £#r* 
[0013]*^ Wi*8H8B«\ n b i t ©BSBtiWRK: 

[0 0 14] 3 6&t, SiS»8B». -^Sui/as*^-* 30 

otcmmrnxm^-r z> cttfi-a* &<, 

[0015] 

mm] nffiMm*. mmomm^^Mtiw 

[0016] ««sto»gKs, eft 6 6 

tc«toff&5. 2«±<3o«»»*«aK3ftfc»^, -eft 
5 ©«SE«®fa^:b 3 ft r n\n 3 ft & . 

[0017] ttjMEESQftaSB. ftlSSftfcWftiWE 
fc«^4g«0r«II4£l3cTS C i o rfffc 5 C 

*ft«r £ c i cc <fc *9 fljJtMtr a c £ #r * 4. 
[o o i 8 ] «cfc. msfcaaaw*. «w««b i t^c*t 
l£L -^ft-eftoassaso^iiSiBiBW 50 
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it^T, »il>3**ci**r*4. 
[0019] 

MOM] «T. *«9H©H*««:-oi^r. Hffi*fli^ 
riwrr*. 

[0 0 2 0 ]$f, #mo^milBttBB^i'6ti 

zmgkm^mmvmmmic^x. 02 izmKi>xi& 
[OO2M021 cc*-r«fl*^wi k ffiKonx 

h y *xttfcE«3ft, ^ft^^E^rffl^o^^ 
0K1 2 1. 1 2 2, -1 2 3^W^-FiIL/cf 

[0 0 2 2 ]^ 12HCM^ 7 8W*-Jl/F« 

i 2 nt# % 2 8ttKaap?js»m#, 6 1 « 

13«77fl^ 1 4«i^f 

7 hx> F/Sf? biW^X$>^>a 

[0 0 2 3 ] 1 4«, F9-f><l 2 

0<DHi*S#J»l 2 0 a01*i, ^F^^l 1 5 
<Dft#«l 1 5 a© 1 lHRMOSF^ 
1166, SKilgMl 17i, ttftpgfil 1 8 
£#EB3ft£»ER£&oTt,»&o Cft6#. 

[0 0 2 4] Scfc. ^KfsWSft[p|i$ 1 2 1 »». SBfi-T 

z&mmm<D&mmmmm%xMf8 ( -?6c tfrxzz. 

C©»^ Wfctf. 1(D3HWHBBHK*1©L 
S I (Large Scale Inteqrated-circuit) itSCi^ 
r*S. 

[0 0 2 5 ] CCDct^^^Cfcl^r, 1^-O^CD^ 

^1 2 0CC*^C##a*ft*. l^-f>^?*«#6 
1. ««II9B1«#2 8» y-Ffl»12. *-JUK« 
-^■7 8CCJ:or, F^-f'*tt, A#3ftfcl^-< 

C©« H B a EP»D^J£B, «*^'*;H 14Kge^3ft 

n^±r©iiBRMOS h^v^x^ 1 leopu-f 

>CCjjp^6ft^ 0 — SIF'7^^1 1 5tt. *^^> 

7Ffifi i2^A^^cfc^r, jt^-rs^-f^**^ 

rn-So tSF7^f^l 1 5©ffl*«, ^HSMOS 

F7>^x^i i e©y- htc««3ftri>s©r, m 

2^-Y>Offi B ^Sfil 17 , fflgtl 1 7- 
* F^-/^3&*flfe«tffl*Ofc«BE**WI3ti*. 
[0 0 2 6 ] C<D±5&CUT, SBERCCfel^r. Htht" 

[0 0 2 7] BIT, **WO^BWKttlIKO^J»«CC 

our, HiB*#JHortt98-rs. 
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c o o 2 8 ] h i ^mm<o i mMm<ommomwk 
[0029] xmmmte. n b i t (ommmn*^ v * 
mmmu 2 t . 2 omaaa^p 6 ©m« 
<t, ftwsnfc««*Bars«»»w»5i, gas 

[0 0 3 0 ] «8fe*»SB5». ^SC(D^>^>1f<bL 

[ 0 0 3 2 ] n b i t <DKStfttmm*m 1 4 <t 0 a^ 

L/v if 1 3 <£>5 ^ ?mmt£ 7 ^ 1 

ic#^iAt? 0 ^ir, ?*-*^**»itt. ft-^N&i 2 

0. 1 A*ufc»ait&**. -^ra, m 20 

mMn^3^mt}r^> 0 e-*»8. 9, 10, int 

BW1»«G>b i UC*h£UT2\ 2\ 2\ -2© 
(n - 1 ) i(Dt^Wm^^^^tC^ 0 

[0033] ^s^§P2«, mmm&ttvtcMifcLtcn 

KWWfR** m^ms. 9, 10, 1 l*ffiotM6lJD 
»»3^UJ*-r*fc©i3e»0. COWTon (s 

ec) cb-r^o ^ir, comhl «a£ftw»3 3&sffi*-r 

fc«aKc<£ ot^t^IEV c 
V c = ( 1 /C) * i *T o n 

[0 0 3 4] "Tttfefe. Ton=-^<b-r&<t, ^ffittl 
»8&3-Cf6£L/c«8fc i «BSHS«Ccffit£;0/cfe(D"C* 
^Ci^e>, Vctt, IWtMKffil£Ofc«E<S:fc&. 40 
««*8WB5r**UA:«EVc*J»«»7r 

[0 03 5 ] «%J&«9S6t2, &©B8BW«CCffi 

[0 0 3 6 ] 3 Hftff4«. tt%SftgB5<D$fi 
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[0037] *jttfcWcot»r v 02ct^?\R<* 
WftHBWi. BS3CCSW*-/5>y**-h*»JH0 
TS6*C#ffltC|tt?jjTS, i2m>r, sue 

[0 0 3 8 ] «ifiSRg|5 2 tt, *©««ES*<!: It, S<fr 
«WSnA:«Sfe*«:ffi*-r*«ijfeiB2 L 2 2, 2 3, 
•■•2 4Hf§ 0 1S12L 2 2, 2 3, 2 4 7* 

HfS«^n b i tr*h«nffl©«*aW«ji»r**. 

2°, 2\ 2\ -2© (n- 1 ) ^tC^ffSOr, 2°* 
i , 2 1 * i , 2 2 * i , - (2CD (n - 1 ) HI) * i £ 

[0 0 3 9 ] Et!8B4 tt, ^£>tff>&g3l£ It , 
SgP5i|Hj0gSC^Wr^>n>r : >^2 5 i, R^fA 
jE#JB«EEW2 6<b, n>^U-£2 7£, X-Y?*3 
4<t, 3 >f>1f 2 5 (DM X ^ ^ 3 5 i ^tl> 0 

[0 04 0 ] «S£ta#aS3tt, ^OMSiifC, X 
^^3 0, 3 1, 3 2, - 3 3 ^t^ 0 S-J* 4 * 
3 0, 3 1, 3 2, -3 3©(H*«tt k ftfflCCSS&S 

ft, «Sfe*aD#r*s<t5«:&ort*4o ccr, 

y^thXU. MOSh7>^^»tl^ D 

[0 04 1 ] ;xtc, *HJ6W©ttfP«:oiirittW^S 0 

[0 04 2]y- h ONSBBliC^-^^ 9 1 
L/cBW««j&^ 2 jtiferL SB^6 (lOOl)t* 

o, fi^«iotc«o, ff-^i nc^i^n-entB 
^^n^ 0 com, mmnn«i3<DMosxj 

0, 3 3*JON«3»itt0, «S6iHlJ»3B3 0tH*«, & 
[0043] 2°*i+2 3 *i=9*i 

Vc= (l/C) *9*i*Ton 
^W*lL/cBilB»«tcS»i, (l/C), Tont* 

[0 044] Bfts 4 h o Nnm t tern-mrs 

"Cli**^&5^^5>^ «8E8S2 K 2 2, 2 

3, -2 4*r©w**jii»L/r, mmwmMstmc 
® H B H iiii*^En»n-r^>aii^Affl^^"r 0 coi 
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[0 04 5] CCC, m3<D$ <m>y? + -h$:m^ 
r, H2 0B#HWtt^S:Bi?9-r&. 
[0 04 6] 0 3&Cfcl>T. lW36tty*fe9 Mf*§» 

1 4 ttKiBWfR, 13B7 9 ^ff-^, 2 9 KSWlfS^ 

2 8 1 2 h ft-^, 3 7 tea > 

[0 047 ] >JH2v h«#36*- L H «cr*C 

1 4*7**«#1 3©s±9rx-#7 ^sm^s 

[0 048 ] jAA/clgp^- £ 1 4 €:jga 1 BHS^ 
^-^^^^Wl^WSii*^ *-*\ S««#2 

9tci;ot3>f>if2 5 tmtitwmmsztitmLmm 

it-TS. »a»^«(i#2 8Cc<torKa®4© 

n>^>1f 2 5K:^iSL, g«HlE3 7£3l3rr 
*Lt, ^OfilE3 7iilfliE#BSiE2 6 

-So -Xfc. y- hfi-^i 2Cc<fcor, ?*-*7v7-»i 

[0049] mmw^ 2 4>Afro&fltjs& , mm* k 
e*ffli»r»?ij-r*. ft*. i4^i Kansas 2 &s 

aS403>A'l/-^ 2 7^75l/tl^o 0 2^ 

Lfcfc<D£iat;giR&coi>TraH— Rf*ffut*s. 30 

-*2 7©ttW7®#-C*4. 

[0 0 5 0 ] SSS«»2«, LSlM#Slt, MO 
S Vv>i/*$2 a*jJ:^4 0 3^6 4 6&cJ:&#U> h 

5-7-@Kccj;^r»fiS3tis. -re**, mosh^ 

>t>X£4 0^6 4 6 £[6]— h7>^X£-eflteEU *fl 
^#CD^2°, 2\ 2\ -2© (n- 1) Slfli-T 
*C±T\ «rSBH2*ffl^TM9BLfc«»«W2*«a 

+ *«9!©iB»K^-r^*LS HtT4» 40 

1^ LS I ? yn>^ 

WtS c WIEV c iOBBftii, mm 

«*lffl*t. gMCtypif^i, 
Vc = (1/Ctyp) * i * t 

*»W"C«t =— 5£r*4/c2s?> % (1/ 

Ctyp)^i1-^Vc, i <D—wmmttsiZ> 0 # 

fHBTtt, WftS«S55<!:Kta«B4©3>f s >-9'2 5<fc 
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[0 0 5 1 3 H5CCtt. K#^^>7 :r >-!t2 5CD§a^ 
HV c , «M4*«SKSSP2 (Dite«l«BK i <h It, Vci 

>r>-?2 5^6o;fc&t>iS^(D§fi*C typil 
t, CCDB$(DmS ( i = i t y p ) *— ^B$fffl t ftitfg 
V c&£i£MffiIEmEE2 6 (Vref) iCl 

«i©i1-6o cct\ W*.tt % ^7 7T B ir+3 0% 
*|fi!K:S«C*stf6oc>rc^i-r4<fc % mUti typ 
n>r : >-!t2 5 6C«Kf|«jE#ISHE2 6 teSt/c 

[0 0 5 2 ] C <Dtt£<DEtRSM CD$flMKS££0 6 

> y * * - h r ittw u 5 0U3>f 

2 bowmmm. 4 8«n>^u-^2 7©u}*. 

4 9K7^;U^4 7(Da**BE, 5 IBi t ypjtT/c 
[0 0 5 3 ] ^>r r >1f 2 5** + 30%«6oi^fc 

«>. mm^mm^2 s<d" h" wra-coon>7 :r >if 2 

5 CDSStHH 5 0^, mE«i£#JWIE 2 6 CcWfcft * 
ofci-TSi, 3>A'i/^dr2 7*>6©ffl^ 
U-£2 7AAOi©y-f >fg(D^JItH^7 4 8itt*. 
■Tttto*. i t y p^lE^OSlfiife^o n>^ 
b-^2 7©Mt 7 ;b^4 7fectO*Sfn3 9^^ 
LtMOS h^>^X^2 atcEPflPSft&o Cft&tJ:o 

t, mos h7>^x^4 oj&>&4 6^mif£^<*-r 

[0 054] «ffi***0«Sffc»^tt* *<MB 

ti^mft-^2 8cd m h " mmva>r>^2b(omm 

mE5 0«, R^?BjE#M«E2 6&ffl^.S<D-C. ^> 
7CDtH^«, i t y p B^cDmjE J: 0 £>ffiH{4 

^2 7<D&&mm&mt,>±, m^mm^mmcmc^tc 

[0 0 5 5 ] «±<D<fc ^CC V giC^^'^^gfW 
4«. «iE*U»-r4Ci**pIffir**. 
[0 0 5 6]^/c «a^©EP»I«EE*aHI|-r4*ffi 

[o o 5 7 ] s7oc^-rmggra, «ataBBu^^5 2 

X>f^^P53<t, aH«SEJB»5 4i*WrS. 
aiH«SSiHa55 4«, MSBBI4-e^0fcS«EaR2 1 

[0058] asBi-r ^-if^atis^ 

WU^X^5 2©rtgtcfi£^r^-f ^ ^SP5 3^jMWW 
(cON/OFFtSCiT, tH*«8K%»IHS-r4Ci 

[0 0 5 9 ] ftH««««5 4oA»n«isn^ 
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[0 0 6 1 ] #«c, «»B*{cS*-rS*»9BOiRa©^ 
[0 06 2 ]i8(t **9B©*2||*«iLr i 
So fete* ±8EHl*J<fcVH2CC7jKOfc«>©<b|5l«(DS 10 

[0 0 6 3 ] *se»wios*«^«. b i te^T fc©<fc 

[0 0 64] f*-* 7**95 ltt, ^OMilt, * 

f-$7^64i, y-h6 5i4fi4. ft**. 6 
Uil7^>7 **ft^ 6 6, 6 7, 6 8ttf-^l/ 
^X£^<D*? :/-teU£ hfl-^. 6 9(tt>'7 FX^- 20 

[oo6 5]aw^ec»j^s/cj&o#^>hw. * 

WKinilt8B3, B8HB4. *8ESflt3i:5> feftaS6:feJ: 

I*. 30 

[0066] &tc. ^mmmx'iz, r, g, bx^-v 

■WffW^n b i t 3 n b i t ©St^f*- 

A;ft-f£k(DT£>6o CCtlt WRiBSR*NFy Ft 

[0 0 6 7 ] f ^7 , -fel/^^->7^62«, »J -fe * h 40 
fi#3 6CC<fc9lHJ*Mfc3*i4. 7^i-^13 

hX^- hff-^-7 0*Atttfrr5. Mxll f-^Uy 

t&Srfcttfttf, ?^7'-feU7^->7^6 2^(Dg 
£jI*DU FX^- hx> Fff#6 9 

ZAJlTZ* ^Lt, 7??M1 3 0AA«ot, 50 
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f -^-bu^n^ee, ^-feu^ hft^-6 7, - 

/S^>^ FX^- Hf-^7 0*W;frr*. £/c, iMic, 

2^*G>g*iI*DU ^Ste, Sy7Fx>h*/ti/7 

■^l 3©A»c<j:ot, * >^*-feu^ hfi#6 8. 
^7'-feU^hM6 7, ^sr^-feU* 6^J0y: 

Hi^-r-2> 0 C CD J: h 7>CD* v y'-te \s9 % - is 

r, Nb i t ^7 hu^x^ElfS-e^cc^'CfrSo 

[0 06 8] ^tt, f-^I/^^6 3^ iKA""*^ 
©yj 7 - X F 7 7*(Df O'^C^ o 1 4 R, G, 

bi t-eM^n^ lF^^oasf-^ifiK 

CDU^X*CcA2rr£ 0 NF?^Of-^^X$ 
3nN b i t<D§S<t&& 0 f-^UyX^63 

7^6 4^I5ti^ 

[0 06 9] 3 6te\ l7-/>7^i^6 1tt, USE 
SB4, 11&»mSB6^A7^ft, SS2 6, ^uris 

wsw5*«3«ftr4. fit, Mt^l 2^<t^ 
2, «ftflnffsis3. k»W4. ««*flt3B5> 

SB6. *t«»7 3WftffL. 3NIffn^n©nb i t 

So 

[0 0 7 0] ^CCC. BQ^I-^^^^t-F^ffl 
[0 0 7 1 ] H9tta«dB3RCcStT*«6*«©«lf^* 

[0 07 2 ] y-fe* MI#3 6A:*7f£, S'>7FX^- 
h h.x> 9" H" &^ v?mm 3 CD 

5±^rf>7'y>y^ i^f-^iF^Mf- 
#i/^x*6 3^»#j*t*. fit, cnaB©7^ 

{f-ifl 3<D3x_h9T\ Jlffifc&S^:? Mtf-^U^X^ 
6 3^8#iit*. NF^h«*ii*a. Nfflg©^** 
ff^l 3<DS^T*^CC[HR8Lr, ^&^7hx>F/7x 
V7 h^^-hff^7 0^:" H" tti7^TSo fr>7Fi 
>F/fr>7FX^-Fi^7 0(t %(DKIK)»m 
IE«j0fficDfiV7 F^3?- h/2E->:7 F-x> Ffl#6 9 

cDA^ics^^nr^Sc cnwot. ^©«a©^ 
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[0 07 3 ] «±(Dttff^i|^IU, l^^>^C0^7 r 
-££r-*U^X£6 3 NF? 

mfi#2 8o" h w aware, ^>x>^-2 5(owmmj£ 

3 7«, B9<D<fc5fc:ft!3, 2 0" H" ffl 

wry- h 6 5^^m^mm<D^mmm^^mw^ 

E3 8 3&s«*r*. 

[0 0 7 4] ^tc, *«3B©*30SB»«i: It, jffjfc 
[ 0 0 7 5 ] m 1 0 *^MWICD^PiPIBffl)[pI5§CD« 

[ o o 7 6 ] s i o cc^-r ju6««, s 8 itc^rmmm 

WXiZ* * U^X#6 3<D*r-££^-<D£ h 

£lx^X£6 3^6f-^7 ^6 4^iE3^L/cf^C 
;r-£U^;*£6 3^Si^:^r-^^rS#iAtf 

mx&& 0 

[0 0 7 7 ] «±CCjS^fc|U6«CC cfc -st, #®»*3S 

tE3 8it %Lm<DmcnH.m&T&z>a muttons. 
£\mam&&<> Mww^ct^^n^ hh 40 

MMlHlSS^iai ltCTKfo B2±H-©»Jd3S3R 

[0 0 7 9 ] 1f>^l/|ilSS7 6 t. 

FHB7 li^m Cti€>«, -««tt*>^Hg 

C©1f>^naB7 6 <h*-;U F@g§7 1 <b£, 01* 
[0 0 8 0 ] t>^l/iB7 6 ««E«II^»£fr ft 50 
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[0 08 1 ]-^ #-;l>F»7 1tt, 7>^72<b, 
*-jUF*-f??-7 3 <!:, n>^>1f 7 4 i £WT& 0 

[0 08 2 ] *-;UF@B7 1 *H 8 KS^O 
jtt£l/fci*<D*-f 5>^*«r- h£l31 2iC^T e ft 
*J. 11 L ^9 tmt&OlOttffl— S^ttLt* 

[0 08 3 ] 78 F(i#r* 0 , hft# 1 

2O0N»SPafi, *-^F«Bfffl<fr-5. 7 7»^F 

ft£o 

[0 084] cti£^mmox$tc9mmr?tts «a© 
^<d&ivnibi(ibbls i &mM?z%t£kmmm* 1 

9 2 (=3*6 4) HB^ffir*?K 19 2i@©11«^ 

ct\ c©J*jcS»*EI l 3 cc^-r 0 
[0 08 5] Bl 1 3 «H5fBHSfi«tc*5l*r . «KJS©» 
m<T^Mil//c-ii^Ut^ a i8i 

trCmm-?Ztc#> % 1 L S I $>tc*) 1 9 2MMft<DBit)%: 
KMtl F * F»ffir, »WWB»6t^ hit, 

[0 08 6] #JUS0(tt, f'y7'-fel/^^-^^62 

h6 5<h, «SKaa»2i. *SK»I»8l53i. E8L8B4 <t 

t>7>S8 2i, *-;UFSB8 3<h%«^.So 
[0 08 7] c©J:5&»fi«ctei>T:, ^^^-feu^^ 
• ^6 2^6*SKtt»8P3, ^W2^t(DffiI 
^ 1 9 2 H*fl^SM*/c-r, If >^USP8 2, ^-JU 
F»8 3ttl 9 2BH*^fl3«0, f3-y»8 1, 

r&So ^ ^7'-bu^^6 2^e>mss/jn 

»SB3 . «%8S3I$2 *t?(D^H*«4 F v Yftt 
WT&o U^X, 19 21S» (64F^h») ?:f^ 

[0 0 8 8] 0 1 4iC, ^3-^9158 li^^^ ^9*8 

[0 089]f3-^8 1tt, ^-Fft^l2^rA* 
>^84i, 4tol6f3-?85i^«Ci'C 
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^^iL/tMOSh7>^^8 6, 8 7, 8 8, 8 
9T'fiJf&£*i£ 0 *3aS«-r«. -o©*»Jn»»3«: 
*tLT 1 6fICDMOS Y"?lsV>7s%7,4 v *ifi$SrC3b 
4tf? h#^>*84©ffiitJ:oT, 7*3-^8 5 
01 6*CDffi^94, 9 5, 9 6, -97<D5^ — o 
/cCW H " tftO, X>f ^g&8 0©1 6fI<DMOS 
h7>^^8 6, 8 7, 8 8, -8 905«0£tl3^ 
-^ONilt, *>^;WP8 2 0>1f>^miB— ^ 

10 

[0 09 0imit 0#@*»6 1 9 l#@<DfcB;*J<Z>5 

aJ3(D«r«, MOSh7>^^8 6tt v 0#g<D1f 

8 7(1 1 2#B©*>^HR9 IK. fit 1 6 ffl 
BOMOSh7>^^8 9tt, 1 8 0#a©^>7Vl/ 

8 401^0, 1, »• 1 5Tf3-*8 5 CDffi^m-^9 
4, 9 5, -9 7r H" ^*i^ftS£jA<& 
£f?5o 20 
[0 09 1 1 114 CC^-r®Sja»SP3 , ;W * *8B8 

o*5j:o*if >^vi/gi5 8 2«, cna>fl&cc i i ffl©^#*r 

4t f 7 h*/^>£8 4(Dffi#(h 1, -15t?ttl 
^ncD^n#g, 13fg-181f@, 2#@, 1 
4#B- 1 8 2SB«^©1^>^lilB^»#ii**tT 
oTW. -E-LT, 9 2BBR^«B©HWt» 

«K*tJ£l//cSff*^>^I/ffl8 2tcSa-TSo 113 

[0 09 2 1115 &J1 1 300^8^0 > A S > 30 

^t-h^Ul^o Htete^-C. 1?§3 6tt';-i2 
y Ulil^f-^, 13«7^|^ 9 5 

»f*P-y»8 1F^CD4 tT* b*?>$mi), 6 1«1 
^ -Y * 2 8 1 2 tt^- 

Mt#, 7 8»^-;l/Fll^^ 

[0 09 3] >; 42 v Mf-^3 6 (OAAt, ^ * ^-fe U 
£ • 6 2 *5<fc ^3-^858 1 *y-te? h-T^o 

£^ 3 (Dilh*) T?^— *U5***6 3^#£ 40 

iA0 0 1 4©0jCp63#B*'C<D4 

l^XtJb. 7*— £ U^X£6 3©rt§£7*~#7 ? 3^ 
6 4^|£j2tU 3 3>r r >1f2 5, «S6»«SB5 

8 2^#*iitf. CCO0#, 4tr7h*')>^84©ttl* 
95«0r^>0, 114CDMOSX>f^86^0Ni 

-^1 2CDjz^T^0^J:^r4 t^*')>»8 4<om 50 
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-)V K«#7 8^AM6Ci-C, SifcjRffl52* 1 2Bi 
iftRfo^Wt, 1 9 2iffl*^ -ra*>%. 64 F? F 

[0 094] #{c, 5 6tc«SEiBSP2 
I®^K^tjST«5^ ; 5--ocD^]!ii^!l^oc^r, 016, 1 

17,11 8*fli<r>T8iE-r4. 

[0 0 9 5 1116 tta»IOKK»'r£^tt«8K«<3[)«> 

5— o©nttwir*a. ii 3<tiai;fc0CcKi5i— 

[0 0 9 6 ] *H(6t?!l6i, ^^7'-fel/^^->7^62 
i, -r-^U^X^e 3<h, f-^77^64<!:, y— 
h 6 5 <t , mmWM2 i, SSKADfltS3 <b , KKW4 i 

£6tC, 7.4 y*»8 0 <t, f3-^8 1 
i, *>^HB8 2 <h, *-;UKS58 3 <t 4 -feU^SP 
1 0 1 <t 

[0 0 9 7 ] WKH 1 3 KSlWBtUt 

tt. 31*7*-* 1 4£4 F» h*5#GCE#JoT, 1^-Y 

>^ >^ff^6 i , y-Kt-sti 2«*A*urc*fcfe 

ftSKf 5 -^ 1 4©S*ii^i«*K-j-5ct^<tf 

7^62, 3, 7 s - £ ^ ? 6 4 «\ 

1 9 2H5R»©liIK4^F'&. ^f-^l:ix.^ 0 

y*6 4p*g^s^.en/c^f r -^«, 7*3 -ygp 
8 i £-fzu**sn o lector, ^snur, y-h 6 

2^6©ais^KSfcSPffaB3rira»3n'r. 

n/cm^CC-ot^r, 7*n-#S8 1 ?^BB8 0<t 

r, ^-^^y^6 4K»j£L/^>^U8B8 2fC»# 

vf64©l 9 2lS^7>0^7 r -^€:l 6IeICC^f!J0 

rif>^vi/gp8 2&cs^jA^^coi*r^o 

[ 0 0 9 8 ] 1 1 7 frc, y- h 6 5H2©S(*WttlsIK 
1 2fflS6lfcl/TC>S. $/c, x-r^^gp 

r, ^ti*«ay- hft-^i-rsMos h^>^dr* 

[ 0 0 9 9 ] -feU^^^Pl 0 1 -rn-#£l$8 1 ^~ 
ocDta^jr, 7 f -^7 9^6 4fciD5WLA:4 Fv F^O 
St^r-£ (-rtttot 1 2B3R») ^rjl^WCcy- h 6 

5, «swn»S3*^or, ^-r^*»8 0^w*-r 
s fl ^^irfasott, 7*3- y»8 Komjjtcmc 

r, 7*-dr7^^6 4CC*f|£L/ci1f>^;l/glJ8 20(48 

[^PI|g«j[eI3§L S I ri 2 ffl(D«SfeaH8R2 

r, 19 2H*»(0*ftH*^©aiflO«II«:^fl5r# 
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So 

[0101] y-fe* 6CDA^tcj:or, 

#*>*8 4©|P!Iffltttt* 2i«r (11 1 1) t*8 
iLtl^o ^^^HzU^^ *: is756 2 te, 09Tift 10 

4l/&#?>> JItjv?-* 1 4£^ s^fl^f 1 3tcJ:ot 

[0102] ctiHB, *3BS6«r»»Wft l ^ -r>^ 
^OTBh ^135^(1-^2 8. hff-^l 2 CD 

4, it>^a58 2<O0frh 1 lSa*r*tflJtMbU 
f-^l/^^6 3©rtS4f-^7 6 4^355*^ 
So 7*3-^9*8 lrt4t? h#'?>*84K: 20 

[0103] ^CCC, K«SB^Sfi#2 8fCctot t 
^7->+WE*fflv y-hfi#12*A*tSCi 
T\ f-3?7^64(D192 03^6 1 1 #@0 
BBR<D*^-^*i k h 6 5 «^LT«StftIfi[gB3 

;l/8B8 2O0*»6 1 l#§CcStiA£ft£o 
[0 104]^, l7-f>7^i#6 ISrffgAA 
ncir, gmSP4, V>y')^S 2<D 1 2*P*>2 3 
•B*T*fflJHffc*tTC\ 4t'^ F*^>$84^1JD 30 
»U 4t'7^^>^84ffi^lili^^ fit, 
EmSP^mfl^2 8 0CJ:oT, SS^y+MESrWfi 
tfc\ y-hfi^i2%AA«cir, f-^7 7f 

64©1 9 2HjfR* 1 2 3&>6 2 3#g<DiS^0^ir- 
h6 5*^LT1f>^l^B8 2(7) 1 2^6 2 
3#a&C#£iA£n&o 

[0 10 5] COotVj:afH> 4 t'? h*7^>£CDffl 
t}&2. 3, - 1 5<hft**r«iIU *G>SL 
Fff#7 8^A*Lt, FSB8 3^8#&2k ! 

9 2 Hl^cD^ H H a Enttl^E^i-r So 40 

[0106] «_bz^ft0j|-m, «sfe«8ifB2©*i*iHcc 
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01*02 2CC7jrT. H2 2tC7S-T«W, »#f=ftr*/Bt» 
&C^f^iH*fflC^c»'&©SSif6^l"C*4o &*5. i2 2 

tcfcc^r, H2tc^rfe<D<bHi;«fi!ES»icoiir«. 

[0107] 2j53S»««, 5 s - * ^ * 1 <t, M^tt 
^(Dftl»«i«iBaB2 0 0 <b, SijEttlSESB3 0 0i, 
35 4 £ , SiftSflSi: 5 *5 cfc WfcSWKB 6 <t , JWS 7 
i^r^TSo 

[0108] S%^3B2 0 Ott, K#{W3ftTC>ftl,> 
«SkA2 01^62 0 7 4WtSo WHIDJMB3 0 0 

aiRy- I-S53 2 0 i, X>f^301*6307 
££WTS 0 cne>©X>{^3 0 1^3 0 7« 4 M 

^3 0 1^63 0 70-iKt ^jiicg^^nr. m 

aE»a»5(C«iBIStiS. 0&C*5l>T, 310^ 

63 18B, W?y-h*3 2 0*6ffl»3h*y-F 

[0109] «HHKffi2 0 0©§1S12 01^620 
7«, T^riHj— i ^ffl^T^lM^otl^o 

^^^301^63 0 7CCg«&3*i£. h£B 

3 2 0it ^-dr^^^ai^ea^sh&BwiflMiiK: 

**-3 0 1^6 3 0 7£SIRWCcKIB§T£ 
V- Mf-^3 10^63 1 6£ttUrTSo 
[onoiy- hfl-^3 1 0^6 3 l 6cct6i;r. 51 

rf#6fts 0 HM1tm«t4 <2«»ri 0 0 

(2) ) -c*n«, atRy-HSP3 2 o», y-hm^ 

3 10, 311, 312, 313^" High"ffiA 
U ^(Omx. " L o w" di^OT, X^>f30 1 , 
3 0 2, 3 0 3, 3 0 4**>m *<Dm**7WBi 

tux. mmwm$$5tc4 itt4«fc*njA«. -ra 

»/d^©y- h High" mtJTZXSWirF? 

So 

[OllllCCt «JRy- hSP3 2 O0KSffi*0 
-^fl^:^ 1 tC^To 
[0112] 
[«1 ] 



17 



(10) 



^if 5-2 16 439 
18 





310 


V— k/#-@ 
y PiH^S 

311 


312 


313 


314 


315 


316 




0 


L 


L 


L 


L 


L 


L 


L 


0 


1 


H 


L 


L 


L 


L 


L 


L 


i 


2 


H 


H 


L 


L 


L 


L 


L 


2i 


3 


H 


H 


H 


L 


L 


L 


L 


3i 


4 


H 


H 


H 


H 


L 


L 


L 


4i 


5 


H 


H 


H 


H 


H 


L 


L 


5i 


6 


H 


H 


H 


H 


H 


H 


L 


6i 


7 


H 


H 


H 


H 


H 


H 


H 


7i 



[ 0 1 1 3 ] m 1 Cc^Tcfc »WfB»tel£CTiJl« 

#r^So 30 
[0 114] ±IBHttW©itt?H* i 6?a63& i &J:^K:» * 

[0115] fcl±»88Ufc<fc5Cc, *«m*ffll^K, 

t . ^ * ^ 9 1 <t msssssp 5 <ottfc&$£t> s tc 

S^IiltPJU/* nb i t <3DBfSHW«r«*-r 

So 

[0116] *^^SfflO/c^ H B a O^Pg|^Igffij 
So 50 



Co 1 1 7] hi 9. H2 ott, -en-enLS 1 -r>^ 
[0118]*^ Bi9 cc^-r juswtcoi^rttwr 

So 10tt, ^^^OftAO^WHRMBKL 

Sir»S. 3 6ttLHz*Ht#. 6 9, 7 0 « 

^ * ^ft^, 2 8 «saap^*<B-^, 1 2 hft 

[0119] *3e»t«'C«FatWttCi». lg^fflIE#M 
s 1 teA#;*i*sc£T<fcs„ c^c^ot, ^pgpiai 

[0120] #CC. 020 (C^t^lWco^t§Si1' 

So ra# i 1 1 *»6«©^iei«BftiaKL s i r 

[ 0 I 2 l ] *SUS«r»«WttCi«, SftffiiSB2 i 
«MltiE#M«BE*dtfKtaaU4©-W*LS I <D?f^ 

tr>W«ftinH*«BI!r# s 0 

[0 12 2] $/t, -en^nofefrc/cc^ 
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19, 02 Otete^T. »iffiffi8f2teJ:0'K^*iiE#jra 

[0123] feLL!ft?Bb/cJ;5fc, ±iBSH»ffil«:«fcti 
A2h *>L<«#J®-rS^*BEl"^©A*r % ^PilEI 

£o 

[0124] 

3o 

[H 1 ] *«BtD» 1 ©HJS«©*Ji!E<D«S**f 
[02] ±GaRmoA#B9«a<r^ a rBKH. 

[H 3 ] «a i BBR^©Enfti«ffa*»fp*7n'r £ >r 5 

>y^ + - ho 
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[H12] FH»*#Lrte»^fl«»**m"r* -r 

[013] M»a»cc»Lr«^*d«fti/r»ja:T 
*«*«©««*S%T^a * *0 O 
[014] 01 3 tCmlrmMmvy**- 

[01 5] 01 3CC^-r*Jfe«(D«lfP^-< 

ho 

[016] i^iB*K»ur«i8jH*^{tu-c»je-r 
[0 i 7 ] 0 i 6 cc^ri8««©y- h»2©=Rttwi» 
[0i8]0i 6ic9r^mmm<DMt / Em *>y^*- 

ho 

[0 19] $^MfflC^cLS I ^>£:?x~X<D?iifc 
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[0 7] «IMc^RmiBnBHrm^C£^7»& 

[0 8] *»wo»2ie»ffliur k ^OftSSftlc 
*t^4^BWBttHK©«SE*^r » *0 O 
[09 ] ilB^CcWTi^OliWOilrffi*^*^ ^ 

+ - ho 

[si o] ^momscommmtux. kjk>«h** 
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